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(2) ffl2 002-2501 3 (P2002-27A) 



im%m 3 KSfittttJf k. RRatSMtlfclWSLCO 
lOBHtlc J: OOJWfcfiKSftfcBJSSHBttlk . IS 

£:rifc<TOBiMIHfc«iixfctt**k. ift4><7)Jflc 

fc-hE*ttO-#k*>IBfc:, JJaS&3ftB£ttfl£BtBIM 

im&2 ] jjeuzmmvu:. m.<mmmt. z 

-x v h zmmm&zvzmmmii&mb 
*i k *wat-r 6m$g i ibkohw t- y*/n*£* 

[WDRJH3 3 JJEl^JHH#2o*»«ttl** U 

* s ^ t mm 1 1 h m-m. 2 tmcomm h y 
\wk%a 3 issmmm^mm-t hm.mmm 

ypbt — 7 y^k £fi$-±)fcft fc f S^*»fe=Sr 0 , ±ia 
fc{iift^^*^*S£k£ft«tk-$-|>fJ!#JS2fE 

b y*fr&£wm** v b- . 
izt teWAb+in&A 1 teases* h 

< Sottas l. w&mxt*h-9i\snmsn> :: t-x> 
Mmxix ox'hhz b mmb -thmim 1 smo 

&ix\^zbmmbtim-%mim<r>m%yy* 

JJBS *§£8ittJI k KK$iiepiI * 4 «*« a B s iBK 

tea ^etti^mciwe t TR»t <9*ifciKaaiB»«i 



b. ztit>(omzw&im\\?&-)ti<v'mmbzij-?& 
z b mm b h y^m^mmm^ h . 
im&i 03 ±immmm<o&mm.fti§mmm 

a'W 7*tt#HF-*4£k£irak*-4Ill*fl9lE«*> 

immi 1 3 ±iEi&»Btt^&troBMwik£'*- 

4JJE^raEtt«WMI*»«l!. £. «<03*><018*fctt, 
^&<kii*i^l«i;U:£irt^&#^&9, -e^ 

mitfi . 8-3 . 5mt* mm 1 1 s ft *« 9 la® 

[M*81 2] JjEBBMfMli. WW««WMIi:. 

[fw<«i 33 mmmmm*®mmwi<mw!& 

2 IBii^ll^ h ^ ^/HS^WBl!^ -y K . 

1 4 3 ±IBffl«3l8Stt«36««8R<05t»tt«i: . 

y h z K®®ftm^-2ithKmim£izmbfrt>% 
hzb mmb t &nnz%9im<?)®sn y> > */H£a« 

h #n»±t' nr* s i t mmb -rzmm 9 tmco 

[ff^TS 1 6 3 ±!2±T«fiiC^^^l* ? A B SBC 

fcjjEi *5sae/i t atE$(jffli« sr*-ri» i* { a b sm 

CUttiL. 7y v 7 AtH Vb%~>X^ZZbm®b 

tm^m9im<^m%hy^)u^mssm^-y k. 

[8ff$« 1 8 3 S«k . BaHR±K»JaS<tJtTainM 

®hy*mmm®ixB®.2titzgiij%M.m 
k. ttgAifittttvtci^LT^iKsti^ecmi 
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(3) ^2 002-2501 3 (P2002-2'A) 



tzztmrnttm^mi siam^s^y^Ng 

[W*JI2 0 ) ±l25raffl«#2oO&iatt«£# 

[««a2 1 3 tnmmwmtmt&mmmm 

1*5. avOH*. a^frh kfc£i.f8.ftk-?&-&&. 3 

y^hfc:^^iiB£±jjJc#i-f "J, ± 
IBR3£8tt*S£l;WH^i>. o^A, 

9 lest^i&m h y -y h . 

Kg *»1 . 8-3. Sm?& § i £ £#St k t h fK%& 1 8 IB 

hzb mmb^m-m 1 sett**** i> 
y^m^mmm^y f. 

fcjjEisaiattifcaiaiwwisirt-ti^AB sib 

KftttiU 7=7 v7*-tH Vb%->X^&Zb£®Wlb 

•tmimi sstmm&v y^msmmm^v f. 
[W*«2 8 3 Bas«±K»««njtT*«a 

««{c»«UT»J«$)h.fcR5lfiattli:. l£R3$B*tt/I 



&mmM±&M*tvfc±mmk zkz 

m b f 4 ISm h x*>l4*£flWHK * F . 

9 3 isemmmmii. mmmmk . 

1-4 i t Sr^t "t 5 if «51 2 8 KftOBft b V**tt 
CWSJI3 0 3 ±IBttEMflll»fll)£-t««ft03fiStt 

£tdiZtit><r)£&i}*c>%&ZbZ¥mb-t&m$m2 
9 iettc7)lSm h y */Mft6«WBI^ v F . 

Wastry H. 

h*^s±t' oT**i t -r*ii*5H2 8 en 

saj L-cos i t mmk -thmm. 2 siBtiscoam h 
y^m^mm^-yv. 

nmm 4 3 s«t , mmuuzmf&ztitzT®m& 

k . Brr««LhJc»iS$*utJB 1 WR^Sttiffc , K 

ostti k.m &®m&mm% txm^ toamtt 
mwm k , mmmmizm ixmz t&wm 
mm k . mmfflm±.izBfSL2 nkismmt 

mmnmmmk . ^a^tc&&*iR«g-*-*iS5gBit 

ismk. mmm<r>-^kmh&-<owmmmk 

**+tZk Z¥mkt&®§i.h >*MSk&WM^v 
H. 

[ns<3i3 53 jjaaiaaww&^owaattii:, is 
£R%mft%£zvzm.w.m%i!!mkfrh%:<9 . ±a5 
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(4) H2 002-2501 3 (P20 0 2-2-tA) 



[IS*fl3 6 ] ±fB«E0l««£^t-SM^Bitt 

■t&migm4iimcoQmh>*>u®£mmw'\-v b* 

[ffl*JH3 8] ±iem-CO/X^Kttl**PtMn^, NiMn 
PdMn£&, PdPtMn-&£ s CrMnPt£:£a> 

FeMn£^ RhRuMn-g-^. RhMn£-&, CrHnPt-g-^A^ 

Stfiii— ->frt>%hffim 3 7IB©£7)^ b y */HB 

ttJf#_kfB#8tt«Wl£:rt- LT±IBi Aaffittfl(c< 
-f TXiK^Sr4x S Z k &mt t*««JB 3 4 IBttO 

^&<ktCft^80k££tf£&#^ : 5r , K <e<9 
BUW<l.&-3.5hiT**£ k Zmttl'mm 4IS 
mco®&by*/M$£««3K-y K. 

in** 4 1 3 ±immmmmmcmm.itmt. 

6£ i: Sr«ffllt t6«*«3 4fEf5<«M b V*MSeit 
[|f*«4 2 3 ±iEH^»^*^«03*«tt«k - 

y h § * * Jx»8tt*££Ji t *» & * 

<5W;:ffi«U @£&®ti/f b-?/uom§vt--;<y 
b #£«±t' irr* S i k SWat -t6fi*if 3 4 1218 

jg* t t i k in s 1 1 i>it*i« 3 4 ie«<oEim b 
Kmm%.®&mimm\wmiitmtfA b s® 

■tmm 3 4 GttHKft b y *;M&6StlS^ * b* . 
[»*JS4 5 3 £*£i . Ba«±fc#j£S*lfcT»«S 
k. BETa5«ff±tc»jfiS*ifc«KW»Jlk, KilK^J 



Uttfflk SrW^S Z k £ «f«kr 4iBR b y*;M$£« 
IS'Vyb'. 

[11*314 6 ] ±IE«IXffl»B£«jS*4«»<03fiBitt 
«*\ 3A>h, :m>bi:&£±j&ftk-fS£&. < 
Mi- viriUbmzmt* ±IEJx 

&zixt><0'&&fre>%zztmwit-rmim4 sib 

38o8iM b y*/H8#BWa^ b' . 
*jR«RMatttm36»fe ! 5r l 3. SZfl>£3HKtt«fW1n£ 

[»*JI4 8 3 ±IBm-^R3$fi5tt«* { PtMn^, NiMn 
^ s PdMn-£&, PdPtMn^, Cr(*iPt^*^^rSSP*» 

FeMn-^-^^ RhRuMn^, RhMn-£&, CrMnPt^*»A. 
[«*3S4 9 3 ilBH^IKttil^^^iSttak . 

im$m5 o 3 ±um^mmm^<o^m.mt . 

<o, m&vmmm&mmsi.t-tybtfmni.wi 
<5^fc««u ®j&mmh-?>wmm-xy 
hffm±.tux'bizk$miti-?>m%4 sim 

[i**JH5 1 3 iiEJiTBfittt^fifcJB^ABSiiit: 

y^titenmm^vv. 

fc±Ei *^att«k 8i2$ij«« imwA b sffi 

«mL. 777?^^ Kk&o-o%!.C:fc£ft$!k 
-ri»«*il4 5lB«<oE^b y^;u^»«S^7 H. 
[««fl5 3 3 ras«tt«fla»fcfc*RattttJf , isk 

LTBKftg-ri. c k * »«k -r 4 »» h y * 
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(5) ^2002-25013 (P2 0 0 2-27A) 



[000 1] 

m N y *;H££8MW=S-* < WSmmW, magneto-res 

istive)-t y^fS^tzWSS, V y^lVH&M^ 7 

wmmizmti. 

[00 02] 

V\ E*&ja,ffifii(GMR, giant ma 

gneto-resi st i ve ) ®£ Srffl Wt: X t y ; W~7Wi5&!& 

mtyvtfgmtztix&t) , sfet, ^*<7)is^ss- 

leStifeftfc, ««h>*/l«^8BWiatt(THR, tunn 
eling magneto-resistive)^SCS-^< y? 

[ 0 0 0 3 ] Bft h y**«£JMHi. 2ftcom&m 

$$r3K*«r&fc&*B*tt<08te« (tt*r-y*/Htfi 

JSIT. ®& h y*;M$£»« t£&. 
[00 04 3 W&V y *yM»^flMUl*«±«T1»«S 

[0005] y*)U9temm&mfifr&m<m 
mmit. mi*m t mmzmmm^i , k»» 
tt**»s>*>x»*s£><4 r^«*fc «t o t , ma»KH 

mmmim-&MtmMizKmmmtt2i'. z 
xm s *t* o , s t i ar tii, . mzm. 

ItJB^BSMUt-^ y MiX7-^7 'J y /afflfc««M[ 
3W-6J:3WWtMi.*. 4fc, i&5*«tt*li#--« 

t-kt y y ^ncwtc-*-* i fc U#ft3±fi 
^<9£*^34U\ 

[0006] ffcfctflJi: LT . «rBPF10-162327fc:BB*S 
*l*«Jt£x7*7 y y ^fSffl^l/cffijtllSrll 6 K 

[ 0 0 0 7 ] 06 fcjjSLfcO* h y*/MS&fiWM RS 

102k „ 4f -v •/ 7«G 2 tfOT<7)±SBffl&104 fc WiatStl 



y*/H*£«320* ei3H8ttJB330, &lA*ftaJf360£ 

[0008] TfflWffil02K«LT»lSSnSil^W3 
1W4, TS5«ffil02±tv—H«312S:*t, *«S^-H 

y h jWao«HTEIttPLfc«fl^flRrFC , lH]<6 
£Kih;*ftT^£OTme8&ttJ1319fcft3*iS. £ 

<0H3g»«ttl3i9<0SBE«*-> y b(ixr-<r y y 

[0009] fcmmX'IZ. g*«»tt^330$r#-HK 

ir^r y y rmmfr t>$xws, hy^im^mmcom 
mzmmmmmmt. u&m&Mixtmm 

nW8&lz X o x i Efe&BifiJloBJ^-* y h SrBrS 

ttfffi*fflv^»f» m.hy^^m^mmtmmm.a 
mwm&ffl&ti 1 1 y*>i>mitzm$)L>& 

^:^ol:s^^ffi^fl:^bc : § : 4t : 5rv^f 1 :s , )^^•^:y 

^by^^a«* { «^w^fsi!t^vuac, ^fi 

<i> ^ra lz Al 2 0 3 ^Si 0 2 ^S370$r BWtT V > S . 

[ooio] mrts&mt ix. ms^vh2SBzwt> 

[00 11] 

[^*^LJ:dk1-|.^S3 1«imo-l62327fc:H! 
TfiZtl&X? ^Abutted junctionSO^ h y 

iW37o*iat^LTWwatttm35osii»t6. te 

^il*W< *S k«WfflBm«350i: a4®iStt«330 

1330tc*N-|>®K«'J{M7)* ? ll< «r 0 . S4«^*» 
ftiWfeti. AW. S«fi814«f4«350tii5$?S1413 

wmum <ttit. s *^attt«33o^mESfjj»^ 

<^r4. fie-5T«fHl s FlO-l62327tBB*Sil41iJfr'li 

t bm b y *;ufi^«fl<o*ea^ aft u=sr*« t^a-r * 

[00 12] ^fl3 :s F10-255231{C^$ixl, i 3 
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(6) HB2 002-2501 3 (P2002-2A) 



mmn&k Lx-wb ixmztifc®M%imJBb 

*. 

[0013] aWMJTIi. t^'CKU&'ofcgfcStHK 

SI h > *;M»^»ia^ -v F&tf **>«JWri6*SWW- 
*.!£*::*>*. 

[00 14] 

tmh>*jmmk®L, ywtmi 
®m#i£TX'®m&%tfitiimg&%i®.&mk. 
&mm®m t ®t himmwm t , mm&mmmt 
mt&wmwa&tth. tm&mmi. 2^<m 
mm b immftmzmtimztmmmmm*. 

sat ttsrr siftis *$ru SEMwiottOttJitott 
si*-* y Mix r^r y y ^Hffl t ¥15*51*1 * * * 

fcA7v^£±j£#fc-t*-&&, SfctinA/Whfcx 
■y^£ffl£±j£#i;-f-&1^&£ffl^l>. 

[ o o 1 5 ] sszobbr h y*7i/«^aw«)a 

(3. K»Jlli. 3t8IZSiJira£^*?HM£3?fl 

m-commm t ® ixmti&cx. ->x>U7xzti 
tmismimb. wmmmm^m-thimhy^ 
>mmmb. mmhy&mmbmi. tvmsvt 
y mmm#m&.TX'®&&&%miiim&&%i 
mm b&n+&. ±immmmte 2 ^emmm t 
mmmmt www-* jjeaottitfjaa* 

^smmcom^t-^yhn. xr^ryy^UBt 

^yM4XT'<r i Jy^«ffi4: 3 Ftftf5l6l#* J Sr , t. BSE 

[ 0 0 1 6 ] *fc . h y*MS-£«« ffifiS, 

13. »-<0R5*tttt*i:. K»-WR»«ttJlfc&»tt 



mbm&smmwab. m&wmMbmh 
immwib. mmmwBbmh®.mmm* 

2*h5Qmm$J§b, isBrnwatmstrim- 
«oR3a«tti**** . H^attJiwemt-x y h 

(3. XT^ryy^MIifciaSfrfciai&fcfcU KK*J 
*W*)a«ttHtf>«$l*--.X y b JixT^-T 'J y Vim 

t 3 mmmrt. mmmmmm.mtmum?e 

Co,CoFe£&, NiFeCo^WSW5R«tt^4tfflV^ 

ovdf-y^iMEs^rr **mtffl^*. s-^R^utt 

1(07 o -y df y ?mtW,-<r>Ri&Wm<r>-7 n -y * y 
^agU;9iS<t*. 

(3PtMn, NiMn. PdMn, PdPtMn^^fflilJ^JrfflV 1 * 
*. SSZOS&fflSllJf JCtelrMn, FeMn, RhRuMn, CrMnPt 

mmx-hh 2-xmmmbm$i®&Mizmttit:m 

JlttlS£fl<9ffcb9fc-0^&ttJB£fflV**v: b 

#*. 

[ 0 0 1 7 ] StHoaah y*;M»^fllJWI* 

{3. mmmmbwmmmmbm^mimmb 
%mwmw%bmhm~<nmmmb. tm-n 

b. mmby*mmbm&&&m&mb*% 

-^yh{3, ^r^Tvyrmmbms.'fhft*** 
l . y h I3xr^r 

vyymb^ftn ft m-nmim®mbm 
-<r>mm.wz\tm^h ?v -y yvm.ziitztt 
mzm^h. &-mm8m<7)7nv*y?m.m 
zoRsiattJKorn-y^y^aaionK-r*. 

fcftC, aS-^RKattlfcttPUh, NiMn, PdMn, PdPt 
Mn^^O«Ii|^$rffl^*. »Z^)R!IBtttlKHIr 
Mn, FeMn, RhRuMn, CrMnPt^^CO^IlJ^SrfflV^ 
*. 

[0018] »-<3a«h y*^*£IIWTli. 2 oct) 

e*a«tti«aiatiJW33W^ffl-f *. -oti. (Dot 

thzb x-mmm * . 4—0(3, © iNKtt«m« 
t j^iaiawjfliJBosiattJijWKKYfflSff 

IVY. ?x>vYbQ&$sBtitb-rti&* &tz\i.o*)V 
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tttffcvUdfctfcfc*)?**. J&OSftStttJIR9tcK 
[0019] mzwum b y *;MS^flMHi. SiS-<ofl§ 

[0020] S5=«0ffl£lb V*rt4S£«JBTIi, «BSJ 

MWl&HSWiaiattlfcNiFe^, Co, CoFe-£&, 
NiFeCo^A*i0«aa«t^4«rfflV^W»i, Kfl^tttf 

l&tthtztbX'hh. m-<7)%ffiBmmzl£PWn, NiM 
n. PdMn, PdPUfo££Jf<08H!£&«:fflV\ Sd*>RSl 
KttllCtelrMn. FeMn, RhRuMn, CrMnPt-^^c7)^^lJ 

6* £ ffl v > £ win* jwsv -y df y y-m-Z^m 

[002 1] JSHtf5««b y*;t«6S[Wi»H<ioflia 

[0022] *ft&tfg*l h J^HJteWIli, ±T« 
■TR4^«tFH«aMII«rfllUj«t 

yM -yf-L^ABE^HaL^Abutted junction!! 
[00 23] 



L^XrAc^i^S^'vy Kfc LT^fcWffl&icOT' 
*£Ttt, ffif8tiBtt$tt±<y)BIZ^imLT 

r>&ti\m®.<nyv*is-?)VT4X9mtittih. be 

[0024] *3WW*«afflS*i6ft*BWHt«i2»J3 J: 

vs4«bo-«* a i nnm u* . * * h ? 
-rs t co t <vmz i o 1 1 < umin-i v 9 -? x-x 

114, ^tL<J4tti»»AAIg«^)«afcJni. - 
6. ^c7)tjH^gB3i:LT(4- ftJMSt-f V^-7i- 

a, *«^tt*-9*A*iw»ife*i4. imiiicffitt 
sffiwiBiijiatcjnx., stnmmmmx'b&wsm 

[0025] ( i ) $ijffligB5 : mm^m^^v 

jS(c, ^•yh'*^c7)7-f-hVN-.y^ft-tSrS(tKI» 
[0026] (2)ffi»W«»9 :^vHffl[»W»«# 

[0027] (3) *-m<mio 
Ytzm-imtmmsbizmh. as. mm 
nmmmw i s 4&mm#s . -o* § v ^4«ro 

us**-***, <3-f*Hoia«*«oT-t«±s»±-r6 

Jt^t, jiSgT-A14t^X3-f/^-^(VCM)155r 
fflV^T. IS. T-fX^C0^*|6]tl!l<. 
[0028] JJEO J: o fc . 0 1 fc^Lfcfflf fgiEHiS^ 

[00293 tsa»N7 Kaawjtajtfflcoms^^ 

(ABS) Sr^-t*3t*t5-y7-tt±tf$n, ABS 
(ixr^r'jy/tcJ: 9fiKtt£ttl3 (0l ) co^ffl*^ 
BHSrltJW*. BWHJU^-yHtt. ®-^>^r«G 
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(8) ^2002-2501 3 (P2 0 0 2-2* A) 



1 fcflO** yrlG2fgJ£Jfc£*l£MR-teyHN0£:£ 
U I^Z^-/7'«G1, G2i>Sg-i<-/W 

K1S 1 kX-is-lUVMS 2mzmtiix^t. 
cor •* x ? h 5 A 7X'ii , MR-t y -f40lix tr y avi^t" 

2**u w->»»bi i fc i 3iat«*fL. 4fc* 
ii.i3 hm-mmxp 1 1 ssr«E»t p 2 

1 fc JSZE8»tP 2C0ABSiZfmitlW®ffimiZ® 
4*1. «&*Y?:r&JgiaW-*. *#a*colRttt, ft 

•yHOMR-fey-t40fcaAL. MR-fey"9-40rt«-Cffia3C 

Sii*^ fosmwsm-p 1 1 txmmztiz ^mm 

Lfcj ^y KT**. t^-A-y^/Vy p ) 
■Cti. &,Z3/-fr FfcSS-*»T-P 1 tfttKLfc*?* 

[0030] l£lftMR^7 F&*t4il»*>tt 

£ gar*- 1> t&efim * a w t -t & t» s . 
[oo3i] (mtw 1 ) 11 1 +<o»aj 

•y H 8 <7)ffi SicR? S t ?>T'#> 0,02 <0££a. .y h*<7) 
m R-t vfr 40coftt> 0 torn h ^*/i/*£»S(car?< 
MR-fey-t^fflv^S^ffloia^hy^Mg^S^'y K 

[ 0 0 3 2 ] II 3 fc* h y*;M*£*lM Rff 

£^y Ktt, 3^ >y7Jf G l»8±fc»JSLfcT»«* 
102 1 , y TflG 2 <7)T<7>±$«»04 fc aRKCfltl 

t. Tg?mfisio2tim-v— )VY*>\kimth^\L\>h 

h. kM%mWt%- i y-)Vb'=>2bimfhZb^h 

i o o 3 3 ] $m h y*)v$&mmQote, msmmn 
o» tmby^mmno. @*^att«i3o. #ntt 

g«fll40, «£SiHWI15QK^flyrai60«#t«. 
[0034] T»tl«l<Efc«LT»JS$*l*IlsaiMl 
1013, TSBflffil02±tC:/-FJ|112£3rU -e<0^-H 

JBll4±tUBj£S*U A»oXSMg£;&ixfc 60% 
S-RS±?ixT^I»<0t'il^3SlKtt»116i:S-^ns. Z 

cD®jmmmmcr>m%,*-* > Mixr-^ry v 



[0035] ^<0W«ffljt«i, |yUf£Ar#XfrfflVtf:X 

h y*/H«fi«<0»JS«>|nltttBI tKSiSdrttlf v\ 
ftBBIHto* <b&7 4 Ttt*$Uc(i S 6 3 %\ \ 
[0036] ^-H«112t=lil-7(ia)Ta*l«t4«±. 
T3S««l!lA^Jt.T l~7(mn)Ta/l~5(nm)NiFe££SJI 
Rifctt, l~7(nm)Ta/l~7 (m)NiFeCr^flUIR. 4 
fcli l~7(im)Ta/l~7 (ni)NiCr^aWR^fflV^i 

tt«ii4c7)ge^tt jffli LH^isttfl t (ommsm 

[ 0 0 3 7 ] 4fc, R^SS14«114i: 7~20nm 
(OPtMn^l 4 tilO — 30 (nm) <m iMn £ t: {iPdPtMn-^ 
^JB 4 £ ti . 5M3 (nil) cr> I rMn£&Jf ^ ffl ^ & i t ifiX 

*Mtr<0jaatfliW3WSIv J: v ^ ^ d ^>«47~20 
(nlIl)<7)PtMn^l$•fflV^|)CO* { a4 tV\ 
[0 0 38] 4fc, @^5Sa[tt«116t l-3(n 
m)CoR4tttl~3(nm)CoFe^^(K. *«V^iBWflBfflK 
fcLTl~5(nm) Co/0. 6-1. 0(nm) Ru/ l~5(nm) Co^l 
M4^{±l~5(nm) CoFe/0.6— l.O(nin) Ru/ 1— 5(nm) Co 

zmmix^z. m&wmmmmmi^^aa^ 

X 2 ^(rffiffl&mnmS^-X V b &HB»Kti» 
[0039] IBI8hy*yHWMil2Wi7^S- , >A» 

[0040] i Asitttt«i30(i3ifisttfm«>^% o , 

-?■ coffin V h(4H)tao^HT'EffljD UcWfrcoftft 

TX'ms&x-bz. ammmnoui, umby 

*>mmi 140C Co4 fcttCoFe SrftJUS *T 0 . 5- 2 (ran) 
CbFe /l— 7(nm)NiFe. 0.5— 2(nm)Co /1~7 (nm)NiF 
e s 1— 3mBCoF e> l~3nm CoNiFe^fflV^i btfX'% h. 
Z ZX'ttm b y*;HW«JBffljtCo4fcttCoFe*EaW-S 

[0041] s^mmmcDm^-^ybit^r 

K7 U y/ISICffiTJ S Z b * { S4 L < , i <r)K*b 
fc. a*«»ttll30±C#BMiBW«140*B»S-e-. 
«I^Matti»«1140t:|»» LT , iSll$iJffllll50S:iS(t 
6. #»ttimW140li, SA9ltttt«130j:ttEIHff« 
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mmmmuom&thmm. cu, au, a 8 , tint 

ZtLt>n&&S&m^& Z k . tOMVttl . 8nm 
k g AfftBttJf anSfe^* Bi»»tt*<0Ba$r«fl: 

[0042] mmmit, 5$iitt«i52t , m.mi 

520»*LTR»«tt*S£*154k. K9HH£8r&J|154 
tcR»LT3i»tt«156«:*r*-*. R3$Satt*a-£J1154(3: 
W8rf I) 2 O0§4lKtt«152 k ttBttfll&HBStt 

(1) stasttJBsaat^ t & mmm &%immm% 1 1? 

m%-Mmffimztim%x'fo*) . <2)# 
f^ffl i w y ^ t :-/n sf^ffl t «t o r a *»«tt 

[0043] (l)tf«MUi»8tt)B152i:3S«ttll56<?) 

yhiO^Sl^l^i^tfc^O, 156<OB§vE-* 
. (2) WSWWilWtttSWKOiWSrSi & £ k fc 

j: 0 n&mmmizH-iL&u rxmmmh z t 

(l)k (2) <z>^£ffi«3^vvfcy>fc:U:. 2^<?mW. 

Sli?$ISeii|iJ<7)5Sffitt/il52(7))iW^t,d-^ 
<03HKtt*156«0lW«fc 0'h^<t6«^ U\ 
[0044] «llE3HJWJB150Jilgffirttffl®S:4l;-r, 

* & ; 1 imt 1 < . *o . mao^aMS^pitTc 

mt-X y h*«ll»BU«rvvtftt:U»*tt«fl ( t fctt 
«BW3) ttgMWI150tc 



mf&tzMz. mmmmtixm^\ tfzmz. 

^dWBWW 1 * 1 ), iitifc, «B*JWBk LT*3$r 

[0045] ^jafcraassriiRfrtifctf) 
*f6WTtt«B»iflMi{=aMi«ija^fflv^. mm® 
mi'j>-%<ti>2mmm®t. ztimmmizm 

±fBW««fi£Srll]|g L J: 3 k -f S h^^tt/hS < % 0 . 
fllfifcSr^ffl'fl.ikCJ: "JieftWarS^tta* (ifc 

aittJiwasit-^ y <-*fiar-r £«*se» 
a»&iTimi-h£9t#t>h. mmmmmzft^ 

tt»#4fctt«aajtt4000 ULhT\ b^f'JyX 

A/m). aA'^h-i-^'t^A^I («fig^8000~ 
16000 A/n) , *>SV><i3^^Wh---y^l'-»^^ 
(R1K^1600(K48000 A/m) SfflV^ik^T**. * 

* J H*k^-5T^Srri»^^l-gi5e^^ LT IHHg Lit 

l< , l*WtCJ4s ^=5r< k fc80 kA/mULh, 3i L< 
(4160 kVm J3Lhj6^ST*6. W*4k LTtt. Ru, I 
r, RhfcJBV^CkJ&TSs W$1.0nmJaTTR5l«ttlS 
^*4t, a*UV«JW40.5*»<5>1.0nB"C*4. *Jt, 

[0046] ±aoWli«iaW»Ji«:2oW5iatt«k 
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[0047] 05li8«T<( H9-f 70>««E»li 
ftfcRft LfcEBfc* l.fcBWl F y*;WS£SJBHRB£ 

Sfeto^BI LfcBfcl F y */WS£!M100«o<&»»fc 

leUr- ? t 5 «k o izffifrixx H5E&«8tt« 
116(2. xT*TV>?$kmtBS)£.ffirthXi£. 

?T£foft&ftfc*W^Sh.4»Sl : E-.X y F SrW-f 

©tti^iam^-^ y Mi»»t*R»«ttiii4*>fe 

<OIHiii3!attS^afffc:J:0iIS6**i*. BiMIBttlB 
Wi, 'J y ^«fflf wtUffix -y y'fc *Bx y 

y"190 1 . WMX •>/ y*192fc . » W&Ufflx -y y"19 

at, ««hy*/m^awioo<ofl&<oJi«, mm<nx. 

•y ^*KR»t4«8R<0x -y s^** 4 . £*3£Bittfll3 

ott, 9^#o#4L&v*rsrt\ xr^ruy/a 

Hfc J IM i f ! fl*l*ltrt»t6<ifc«fll ; E--X y F132£1rf 

mzmtmmw§\52t, wt&jamtzmtt&s. 
[0 04 8] 5i8eJBisavi56<o«sit-^ ynix 

St^*#t4. £ft.fc<0»Sl*-.xyFtf>*i*3tf>ll 
(C «t 0 fflfflfcSS ig&P @ *5$S8ttai30c7)i!]ffll94&tf 
196 fc fNBftimtte 1 e &»flM9iaB*tt y F £ , 
PMf^#£l&V«T'X7<7 'J y*SHHfcW 

[004 93 *fc. ^Kttg«1140£jllyT&t4R 

[0050] «ai*8si/^*B®iio2a>&. sMtt 

«114, M$&ttlll6, Fy*/l#8Ktt«120. 

3$iittai3o, iaiz$ijffli«i5otttff ixmptL (-#ar 
«ufe*t**> . ±iwwuiio4*aLTajT^<. 

ttlt F y*;mMW120*SWi6 F y*ME«i, F V 

jbi3o<obbr*-.x y f t <o«*tft**«»T'& s . ta 
hcoumm^mz^iihXo 



t ii&Kttaisoo&m*-.* y hnmttjtotfstft 
u ia^hy*;^a*^ffi^kSr4i:5. fict^ 

[0051 ] (njfiM 2 ) *mmmi*ft?>mmmm 
ifcrnx-h*). m^^&imitftcomizTrkztitihv 

[ 0 0 5 2 3 H4 (c* Lfc«« F y*MS^Sff £"s-y 
F(2. ^ + 7 71G 1 3NSJ:tUgjSLfcTIBWilQ2 
t . Jf'-v -y G 2 cy)TcO±gS«ffil04 1 OlSKcfltfi S 

f y*/u®&mmto2oott?& . t 

S5«ffiiaa4»->'-y|/F*Sli:fEffl-f6ikt,*4. ± 
ggmSl04(i^Z v-^ FS2 i: jUffl-f i Z 1 1> S> & . 

[00 533 «»F > *;H»^«1200li. ME$i]»®2 
50. ?NKttWtl240. H^W1210. «»Fy*;H»* 
«220&l)f i *5S«ttJi230 4 . 

[00 54 3 TSWff 102C»U-C»JS$n6«KiW» 
I250ii. T^*ffil02±tcy-F«212?r*L. -f^y 
- F®±t=$&Ktta252$:*U *<OMiaffi«252«±K; 

3Siltta256&*tl»„ «KS9WI250±Ctt. #Ett^ 
«a240t*L. ^NBtt«M240±(C(iffl£ffil210» 

irr*. Hsawi2ioii, R^istti2i4tK^iStt«t 
mas«w&B»aji«tt«2i63&»fe*4 . n^^ntta2 

coifiETX'®mm±ztix\ l ^ cox-mmmmtw 
ztit. i<oHji8SKffii2i6«)sa»t ->ynixr 
-<r | jy^MW5(ra:^-ri»J:dttftt^ix» 
H4w^En«5 l cfflTWJ;d(c«ffiti3ci-.i. <> m 

« f y */m*a«22o±fctt a*3fi«tt«23o*^rt-& . 

S*3i58ttJi±k:{i«l»B260*^e. ft3auS£37 

• d«+K««F y*/H^»«200)W»««:5?»t*OS' 
R&jh-fS. g*5Siltta230(i5Siltt«f4*^ : 5rO, R 
»BMtltS«»^LTl3fe-f. -ew?amt-^yF(i 

T, ^-coiKSv^-^ y F^xr^r 'j >y$m (02# 

SS) fcTtffcrtlH'4»*l (04«23OH4»«*Ett*ri6l) . 

[00 5 5 3 ;<7)W*ffljt(is WitfAr^^ffl^fcX 

* -y ^ U y /ffi-Cff v » . #®^«^ t «l»0Bllc*«fc: 

BI»to&»4>»T4TJ4**Kli$4>S*^. 
[ 0 0 5 6 3 y~ F*Ji212fclil~7(m)Ta|U|K&fflVt 

ttX'#4. 5/-F*KI4Jit=«JS$fi4BaEiW««250 
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E3*8tttS£tt# ft-Hfcfcfc < f 6 C fc k . S ^ fc±fc 
»«$fl6R»att«214ftWl£3S«tt«216W|gflffi 
[6)14 ftftjffll LHJl3l«ttl216coa«W3cJgtt*W«t 
I). 

[0057] 8E$iJ[SPJf 250J2. 5SISttJ1252k . Wm. 

E»att*S^B254J4BI»1-4 2oc7)3£{81i;i252&tf25 
6c7)Sm^-^ y b *R 3 RTtc*S^-r*»& ft #** . 

mssmmmt , s Efe3$g&ttJi23ooiim*: y h ft 

H4^252RV256+0*Wfc:5rf J:5K, MSvfc-^y 
MiH^RflfllKWL, &SSttJl252k5$8!tt«2 
56co®$ve-> > K^cS $ fcttSft i 3 (tTfc 0 , M 

wmiB250h-?)i>b txammzmm^-tzbiz 
tch. mmmmi^m^z^thmmi. @*5se 
ttS23otxr<7 y yrzmty-mmzju rxm 

6*U Mitf|n|-«fiftfflV^«^ttPJ»attJ1252.25 
6«KWaft»i h Z k J: ->Xtmt& Z k 

[0058] v&mt mm. immmmuozmiSL? 

SOTUi, Cu, Au, Ag^fcti, -Hi£>£>-&&&ftffl^& 
^ k #T'£ £ . *flllRT{i^Sltt8WM k g &&B8ttJI 

fc$rV\ 3fi8tttl252k 256C(i, jfoOWkRUHC. 

J2LLT, h Xf D a/X|8iMW>aSJbW>. 95ULh*f h Z 

*H(««*3&*4000 A/mh aA'/^-ft-Atj/'^A 
(ftfiS^j8000~16000 Vp ) t^ti3>N>h-x 
v!r)U-m£& (ftil7Jl6000~48000 A/m) ftfflvM>d 
k #T' $ S . * £ . PMttS^Jf $ li k i C 6 rwOT 

[00 59] £tz, R3*«tttt£«254fctt, Ru. Ir, R 
hft«v»4; k3&*r* - WS1.0raJ3lTTraS8ttlS^'ft 
a4Lv«J5J40.5A»fel.0nBT*4. 

[00603 znm?immm®Z2'?amw&mt 
i^m&w&m^mx^Lx^itiK 2ow±<rm 

i>t>^xi>mm?>%)$:$:m®tz>zttfX'Z&. 
[00613 mmftmuk ixu. 9&mnmtn 

fit 7~20niK7)PtMn^a*^JilO~30 (nm)cONiMn, P 
dMru WPtHn£*l*fc(i. 5M3(m)0>Irth£aJlftffl 
V^ik^-CtS*^ HJ8aBMWftIl5&*-S*tf>&£ 
ffitt. ^cr>ai^^<7)^A^«i7-20(nn.)c7)PtMn^« 
ftfflV^S«**a* U\ 



[0062] ®£3£lKteJl216fc IXH, l~3(nm)Co& 
2*fclil~3(nii)CoFe£A§L *>&^{if«fffi£]yik L-T 
l~5(nn) Co/0.6~1.0(nn) Ru/ l~5(nn) CofcJgJKtfc 
(il~5(nm) CoFe/0.6— l.O(ran) Ru/ l~5(nm) CoFeSl 
■tftfflo* 4. aj&BKMfcfltmi&ftfc 

j* y hzmHzKMijmz$mz>mz zwz*thtzMz 

*3SKftil^8Mt-x y h ftABSTO2rft#^«ftB 

\m))>bz<-tz>zkim$.u\ m^x®%mmm 
mmmmmti. mmmmtzztizz^xim 
siattioasit-^y hftiaar*L<-f so*«a* u 

mm&mvmmmism&Tiz-rhcoimz l 

[ o o 6 3 ] ffits h y*)mmmmiTi\s$-*;j*m 

T/l^-^AftXAV^yy^ftt^vvCT^U H 

[0064] a A»«ttJK30tt»attt*m*»fe ! 5r 0 . 
S i3SEttflt{iffi^ h y */H»fi«ffll3&»feO. 5- 2 (n 
m)CoFe /1~7 (nn)NiFe, 0.5~2(nm)Co /l~7(nm)NiF 
e/itzit^ l~3nntCoFe£J8U!) ZiztfX'Z h . ZZX*®. 
® h y*;W«SJBfflltCb4fc{iCoFeftEjrti<o{iB« 

aaasMkft** < -th tz^x-hh . 

[006 5 3 (^*S0!I3) M7lz*LtzB$Sfi>hy*>l>m 
^WlMRff^'y Hti, -/7-1G 1 StLkraBjft 
L,7tTII5«S102k , ^-r •/ 7'«G 2 cOTcO±gP«@104 
k coia t $ ixfc»jR$ *ufc8* h v *;He^WB* 

^ktS>5. ±gsmffil04(i^Zv— ;PHS2k«fflf S 
ikfc*4. Z<0®&*rr v719Gl, G2ii^m'&Z>. 

[0066J B8^h y */W^«1500(i, ^S(SW 1 k 

tti!530, ^HKttiWMl54ORt/«KM»«550ft*t- 

[00673 h y *;M(MM!W500tt, %<r>m 

itWkll«Ar^ftfflv^xA-.y ^ u y^ffitiT^. # 

«<^)«K k jKI»0ia t*ac S S * ^ J: d t PI- 

[00 68 3 07(a) tHlft^tA ko ft^-f. v-H 
1512, K3£iSttS514, E^3SlSttJ1516, «»hy* 

tt, IBS«lkHt»J»ftfflv^. 
[0069J *^WJ* s ^te0fl 1 kP=SrS^ii. 8K$iJ 
ffllltc , ffikW&N&Mfitob o T v \ & ^k aK$iJffli« 
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[0070] nisflj i f li. (D«iaw»Jii5o*wao 
< u (2> a mmm<m.^m.mm 

nA;i,h-^-A'-fj/r>^^ («ayj8ooo-i6 
ami) i6ooo-48ooo vi) &t*o§*5£B&ii®^ii5g 

*S8WrCtt. *rfcfcR»»tt*58<>£Rtt, IKE 

i ofctt&sattl tcffl i ^ttmMSffltttJf 516^ i 

*^fi!530fcPlt««SrfflV^^t*^l.. £*l 
[007 1] 2oORMM514t 580*TO£-f l>3$Bi 
fate. 5Mil^l6W£«ST*»S^5»fcttl,-tx 

tt«5i4 1 smtmi y * y c b b 

mfu y * y/iaSSr«iE«iJffli««R5SilKtt/1580(Oy 
U«,*V7W8LS. 0K<-t4. 514<OS3t«ttJBttt. P 
tMn, NiMn, PdHn, PdPtMn^-^SB'J^M^T'n -y * 
y^JK<OK^Sfl*fflV^-I t . PtMn&VNi 
MnflS*UMiWtt*ivWl7--2QnB, 10-30 (nm)T' 

S^7'D-y^y/iflJgSr*-ri>. 580cOR3$E&tt 
flfctt, IrMn, FeMn, RhMn, RuMn^#^fJ-&^S^ 

MffMWMt L V>yu -y * >-^'jaK{±200°COT-C"J) 
4. CrHnPt-&Atf)J:'pfcHttm-C«>-t<OlRfffc 

U'y*yy'm.t%mm. ®%izim^7v-y*y? 

5Ut58Mzm^Z>c\ki>Z'£$>. 
[0072] Z^&Rmi&Mvytf-t&'U TXUfti 

tzth<r>mmx\ *T<TV y7mmtW£.MzMR 

nw m&mtx'sm-t^ mscy^masson^ 



J: 3frfflJKT\ fr^&tiiammxSUizmfcl&U 

Txmx.&a.z&wxvni. 5i4mMn 

t»\ 2@@Of«Pi«r200*CJaTTiT9. 
[0073] *HM0!*>S3BM*07 (b) fc^t, 
WiiSK$lJffll«**m«c7)^iatt«552}:R?t?Stta580^ 
<o=5rl>. 

[0074] £<0i§£«, (l)attti«liMK:& 1 «tt 

[0075] ( ) H8 LfcOSR b ^ *^HR 
L?tTgBmfiil02i: . *\ y T«G 2 cDT£>±$m»04 

[ o o 7 6 ] wss. y- y*fr&$mm«xni. mmm 2 1 
mm. mmmmw. immmMuo. Hsm«4i 
0. &®hy*)mm42o. &&mmM43Q. &mm<i 
m^-th. KJB412. im&mwBw, ®%mm 
410, nmhy^mmtto. &&mmftm®oRV® 

[0077] mM2 tmiMt. mmmmz. r 

5fc«fM480jWin*>-j-rv^jS[taEKiW»««:fllJfit-6 

[0078] :*^Mi2QOR«ettJ! j£& 
V-eo«ffi*^itM3 kRtT*4. 414(ill£^att 
llC^tTXT^'Jy^fflttt^l^^. 480tiiaiX 

COffifcZmm-ZtzMZ 2 OWR3fiffittJB414i: 48W4» 
%$>?n- / *y7i8 l %mtZ>. Kteffl&m®. 
JBfcBHJTf 4R»«ttl«0^n -y 4f i/^iaKt«|Za« 
JBW7'nydfy^iBKJ:"3S<-f4. 414<?)S3SJStt« 
Ctt. Hil«3<0514i:Ht*m*fflV\ 480OK5ftffitt 
«fc(iH)5l<riJ 3 W580 fc IH ttm*fflv ^ £ t 
!>. 

[0079] 2o«KMlBtt«04i6''^ T^[6]S: 

•cfr 3 mm 0 . sim 3 1 m tumx-n a . 
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[00803 (UMB ) *»«c J: 

ZZblzX^xt <rmsk*-*fmtb . 
[oo8i] H9ii, mwsmmm#b*miz£& 

MM>h y^^»11^7 KcOffij££^„ 'vy 
Kttx7—*T U y^ffi ( A B S ) lr»W-6fc*W£ 
5 -/ rftbf 3*i . a B s fixr^r 'J >-^{c £ y $14 

*fwoco«iS3&>4>isiHt*fi^4. s^-y m, m 
-zs-iuvmsi trnz-is- ;PH*s2iat:tt4^.Tv^ 

4. WRb ^*/l4^iWlcttl8iS« 1 -HSfctfH TH 
^SiutOSthy^M^IJilOO, 200, 300 , 400**ffl 
l^iX*. »S£*^FJi3>f/WlCfctftl*lI It 
I 3£#U *ii£>tt»ii it I 3IBfc«4ft., tit 
*<r>tmm H.I3 k£-S81$frP l t±WiW 

wmuith*. »sa»<oR{c{i, fg^ms*<3^;p 
«c ix *wu mmmitfxT^T y y^na 

t'MtS . ieii«*(il£»^t«70t «Mtt«72*'<!. 
* 0 . IBIiTO3{iieiUa-fbe70t1K#:ffl^Sttt =5:^ 

ixwmkmt. ®m>mmm>4izttKxmffimm 
L<±z<%~>x}i*) pizmmmt mzimi&&mt 
$.mzmwx'%\, m&^mmssifi^ < o iz 

^ h <mm. v v ^iv-m^mmizmx i.m&hy*>i> 
tifemmmizmsMt&tsz-t. zasfiesmi v y* 
)im^mmmmmms^itmmt?>zb^x m 

[00823 mnMizumwMmztitimtzft'ti 

1i #1 coffin h % <r>m * it ft <nm&t> jEofcfcSMfrf 

F SrHSWfcl*-*- * 3 1 J: o T (b) o ttW& (a) 
Sr«43- LfcJBttfcSSMLTflMIHl^i: LX&o. 

[00833 ( mmm e > jjLbwreJi . jam f y** 
msmmzMsmzniazmz t mmzim ix t > 
hit. &-fihABSffiizmmz-£z>'mm<. ab 

*/W£&«fllOO. 500(iABSM*^y-txttiEaLT 
0 . ABSt F V^/M^flWOiaC 75 7^' 
A FFGD£KfiW-S. 777?^ HttflURhy^ 
»^J|OH*A> BP*>, §4^iSttll30 
(530) t«tt^«*140(150) t$E#JW1150(560) t 



t a>£ 7 ? -y ? x *m f {iHE$ijffli $ tix a y 

i. i*5S«tt«fc<iSfltC«SBitt)B^75-y^^ 
[0084 3 75v?^H*ffllr^, -fe^l 

^ABs«®*^y-tx-ri,,ii;* 5 t-^, -byy-mcnm 
mt^o »j -/ h*±yv m a b sfflfcaaj Lfc« 

mkb^o PHKEaW 5 ; t ^'T'# l> , 
[0085 3 

oMizummx-yyvj -vi-itzikmmmEim 

*c7)Abutted junctiont}*?)^ h y*JUBfeW\<y VIZ 

£4 1 S £ *^=5rv ^ h y*;MS^S^ -y K# 
[ 0 0 8 6 3 *JMBUK*KiS«5BEfl:fB«^H4 

izmtxa y , as®5vieiiffl<oii4^>y Htfflv^^ 
[Hffiwom^iJiBflj 

[013 *%BflA { ®ffl$ni.fflfgieiMt>'S^S^- 
[02 3 S^a^ y HCBHSUfcMRH^^v Hfc* 

ts«^-y vawmwm. 

[03 3 *^OiW*«lCJ:6««bv*/l«^ll 

[04 1 *&93astt0!2 1 ct zmsn h y*>v&mm 

MRS4\7 H<Offlfffl0. 

[05 3 *3WBOH*0! 1 fc J: & h >*vMR^SW 

[06 3 te*watah y*;HK^«JBH4^-y H«KB 
I. 

[073 *mn9mM3iz£&vmhy*fr®-sm® 

[08 J *56fflo5aS«4 (c«k56BE^hy^;W«^«« 
[093 *»fl<O«St0! 5 ICR U . £lffi8Stl3§"t -y H 
[0103 *^c0Hift^6fcWL. 77 7^-X^ H 

mm», h y*)vmi®.®<r)ffim. 

[0ii3 SEiEfna-fkif?8S:B± Ltz t $ comm 
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Ok?®. 

100, 200 , 300 , 400 , 500-ffl^vh- 102 
•■■T8MW, 104-±»«ffi» HO. 210, 310, 410, 510 
-QSflUK 112, 212, 312, 412, 512-S"- H«. 11 
4, 214, 316. 414.514-R»attfl. 116, 216. 319. 4 
16, 516-|l5£3$HKttl. 120, 220, 320 , 420, 520-16 

mh>*>mmm, bo. 230. 330. 430. so-iab 
att, i4o. 240. 440. w-im&mmm. 150. 250. 



350, 450, 550-&EM9MK 152. 252. 452, 552-3$ 
BttJI. 154 , 254 , 454 , 554-K9MM9&&JI. 156, 
256, 456, 556-BOttJf . 160, 260 , 360, 460, 560- 
ftSV, Gl-JB-^-yTl. G2-«d^ -yr«, G3 
TJi, Sl-m-v—^K«, S2 -SB-V- 
JkFJi, Pl-»HWfr. P2-JB-«ftfr. ILL IL2, 
IL3-tfi»B. C-3>f/K 71- 

ieshkl 72-fa»tt«. 73-B«B». n-mm 

3tL FGD- "757?^ H. 



II ] 



[02] 




[03] 

03 





(ABS) 



[04] 

04 



270 
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tmnmcD-iftvmz. ms&%i®.ftmm\m\ 
mthz t i%mt -rtmrn 1 im<m% f y*>v 

2 enoKst h x+wwiiiN •/ f . 
*c i: ^wat^sawsH i m.<r>®% f y*m%m 

HIK-yF. 

[M*g6 ] ±Eil@MM£J|*f. Hffc<y}3$$ttJl t , 

btfrnnix whiz t *&mt -tmmk i isao 

h y */W$£«/f £K y F . 
[»*«7 ] ±M±.TWz&£titzmi?A B SStzlt 

ai ix ^&z t zmLb-timm i ett«o«« f y* 
f. 

imm ) ±ii®.®mtmmco-ijtK>mzmtit: 

JJE § 1 fiaE*Jffll £ * 1 5 «* 5 A B S Mlz 

•sii^js i tenottft f v f . 

li9*«9]R»«ttJii:, f*Ra«ttJIfc:K*L£«0 
B«ti:J: y®5mtz®fcZtit:®&m.mt. M 

mmmcomitfrt>mm>iz&&tc& &m.m t , 

ttl * BSES Wt S IKIZ$iJfflIii t . JJBOIEil mi fc Jb 
IBS *»«tt«OSfc:IW» LTSttfcftfclHKttS«B 

zixh^mzm^mnth-n^nmt^th 
z k ztmk?z>w% h >*wtewam*s>y f. 



em f y^msmmm^-v f. 
[is^iai 1 1 ±iEB*a«{w&iraKM»*fc»i- 

^<i:t.^^<oC01«iy±5r^tJ^#*^^0, 
BW*«1 .8-3. 5nn?* 5 Z k &M&b't&m&9&j& 

<m& h y */ng£»iiK » f . 

immi 2) ixassMvmt* m.<mm.mb. 

ztihmmmmizmthmMtmmimcDm, 

y h mmmi&zit&mmgi&mb 
-r & ; t -r &m$m 9 sxwm, h 

2 fMgcoBim h y*;HS^**SS^ y K . 

imm. 1 4 j issm^smm^mLffmmmb . 

& C k & !MR i: 1 6 9 IBficT)®^ h y 

ztibcmmmizmttmmt&wm.&m®^* 
-x y vzmmfm^^h&mmgi^mbfrh* 
<o , aaoHiafifflttJB^Kat-^ > h * { ^«±^ l 

h* { ^a±t' irc*6 z b iti&t-r&m&9tm(o 

h y */HS#fWKB^ -y K . 
[11^ 1 6 ] ±iE±Tra^4*utJfa*A B Sffit 

stB l r o & z b *mw. b ti 9 iaaom h v 

[M«3H1 7] ±ElftlMii:«fi<0-*t<0iaK:tt4<x 
fcJJE S *3tK14il t SEIHfll S: *t * «* J A B S H 

* h y*mmmiz®m ixjmztvk. i &mm.m 
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k, m® , m±.mf8.ztit:%.mmmt. mzmt 
ttflKW« LTJBjfcSfutiett h y*/mwwk , nosg 
k, Ka^aat«tw«LT®issn^Battwwi 

k, BaNSMtSW*fc:l»»LT»lSSnfcaBWJ»» 
fc. Kaia|iJ«JB±t:»JSS<xfc±fflWSi:*lrL. ± 
SffiKIHWiaffi ttt$£fflv^2o^5£Ettfl 

ttl#7~20 nn.COPtMn^lT'$>^.Ci: Sr#8tftl)« 

iffll320J_S«t . WHR±fc»Jft8*ufeT»tti 
WcB»LT»J«8ftfcR5IB»Mik. KRMflKttl 

tz®& ixmm ntcmm b y*m&m t . bm»ik h 

MOM* LT#*Sftfc#*ttiWHI k , ttfflMSi 

watm&LXB&ztvkKmmmt. mamma 

tests Lxm&z tititm h y*>wmM t . mm t 
y*>mmizm®ixmztxfc.s&mmMt. u. 

5HBWtl<0ltWSS *< 5 iMHTTft 0 . ±E5Mtt«# J 
7~20 nmc7)PtMn^JiT-J>l) £ k £?#8S! k t&JK^ h V 

iM!S22l_a^k, K»«±fc:»jSS<ifcT*«i 
k, KT«WS±K»JSS^»l<ORaiattlk, IS 

3WBk> ^NttlKre«fcBHSLT»JfiS<tfc8BBI 

Bafi«ttJB(?>-okflftS»ZWR3iafiJik 

Mrt * i k £ftak-$-s«& h y*M%-&mm^y 

b. 

_l|g^a23Uiie«KS0»JB* < 2ow3l«ttJBk, IS 



fc{i=y^k*£±jS#fc-r*-&aa>fe*'3. ±I2R 
ucvbm, h y*n>m&mmw<\ * h . 

tm$$%2 2imo®$>by*ju®n;mfBm'\>v h 

[«aPH2 6 ] ± ia%-OK%«ttBffPtMn-£&, NiMn 
PdMn£&, PdPtMn-^ CrMr)Pt-£&#>4>&S$to> 
fe»fn6-o*»fe*0. m^R3iiaHt«* { IrMn^ 
^, FeMn-^-^, RhRuMn-S^ RhMn-^^, CrMnPt^*^ 

watfmimmmm zit lx ±Eg *^Ktt«icv < 
rxe^^-^-^si k ^#stk-ti»n^3a 2 2ie«o 

Kif jW . 8-3 . 5nmT*> h Z k & ftSt k -fS W«3S 2 2 IS 

rfg^<JM2 91 ± tEffl^%ttJlff%%g)%ftttJf k . 

y b S RM«tt*i-&$**R»«ttli^«k*»fe<r 
6 £ k Sr^Stk t^»^JB2 2teS<7)iSm b y*;M»^ 

o , M»oBsiss«tt«<oimt y h *^«±^ i 

h*mm±f ot'S)&«Iklr#S!k-ri»l»*«2 2!ESt 

Etli tt i k ^^aki-Slt*Jl2 2lSSS^)iSM h 

[11^3 2 3 ± IBtttMI k «S k «c$£ fi 
fcJJBS *5S8ttflk KEiliJfflW l>l* { A B SH 
fcSfflU Hk*oTV^ik*1*ak 
"T 2 2 ISSiOiSm h ^H^Wfv H . 

[is^iH3 3 1 K ^mmm^h^^mmm, m. 

SMKWtHJ»Li«)«<OBMtfcJ: OOJRWCHSESii 
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x-mm ixmt&z t mmt timx, b 

mm-mmix^mt. z^m^r^-^mx-m 
/.tit t>tit:®$.b>*>i-%<&mmmcon±^ k*. 

[000 1] 

^ h y *;H*£S&*fc:**?< «*Uffl3i(MR. magneto-res 

i stive)* b y*M%&m^ * K&t/ 

[0002] 

k n±m-t>-wm. &±wsmtjim, giant ■> 

gneto-resisti ve )^5rfflV tyA^^SfiSSifi 

SB&tSfcfcfc. S8«hy*/t«^««Jft!Ji(™R, tunn 
el i ng magneto-resi st i ve) J&RtCiir? < figgygfa-fe >"9" 

[ 0 0 0 3 ] «m h V*/WB£$MM4. 2«t^)3l«ttl 

%x-h o . 2 wmmmnmufss » t¥ffw*&ut 

1 0 0 0 4 ] E&m h v*;U«^|JUiS«±«Tat«ffi 

[ o o o 5 ] h y^jum&nmzm&tzmo® 

HFiLSfiTfev, H£&8ltiJIi:4t4*:ri&. ifc. 92 



r-^r u vymwmzth z t #\ 

[0006] t&feWfc LT . ^ J F10-162327t^^$ 

timmz^TKTv yyfrmfrWzwmzmeiz 

[ 0 0 0 7 ] 06 £^ LfcBMK h y*A*£WIM RS 
Htt, 7 7"*G 1 »K±K#* LfcTWtffi 
102 1 s dpr -/ 7/f G 2 cOTO±gpm@104 fc alBKcflMI 
8<iT»«S*uta« h V*/WJte*ltt300S:*'* 
&. «*hV*/l*£lW*300li. H£««310. ffeHh 
V*/HWW320. S*^iai4«330, AtfftHffXO* 

[0008] TaTOl02tC»UT#JS$*l&H5g1Wl3 
1014, TgR«ffil02±Cv-FJ1312£WU **>J/- F 

^-^ y h mmcommx'ttm t tzmft<oft&.Tx-®& 

*R6±$fLTV^S<0-CSI£SI«e«319f:«?$ilS. 
[0009] ft#0ajT't4. S*5fifiStt«330&m-IllZ 

xr^r [) y?mmfrt>Mxom b y^m^mmvm 
mzmmmmttm. u&mmmmym& 
fwm^iz* ot s&%>®.&®n8m*:-* y b mm 

mumsmknt by^uns^m^^^mm 

ifim. I > Z\<7)W8(LimfflZMz%5- ^tzMz-t y 

%,by*>m$mmtfm%mz®Mi%^± oiz, zti 
[ooio] m<r>&.$kmt lx. #^10-255231^* 
tzK^wmmtmtMimmmzs mm 

e *3SJStt« 4 7 ^ s < B&L 1 i> 0 t-j> s . 

[00 11] 

[IWttWifeLJ: 7 t-tSPSSl =ttlS¥10-162327{c^ 
^^fll) 4 7 ^Abutted junctionSOBK^ b y 1-)V®& 

w&by*>i®%ftmyx><rmmzi& 
myiozmizit&Lx®Mw.mt®™*mm&. is 

<7)$mtfMtl&tzMzim%!&G^< =2: 7 g*34lKtt 
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3<W>E»WS < =5: « k . i *3$&ttll330<7)iaEf|iiJfSP:ft 
< £S . fi!-j-C»«I¥10-1623Z7KH!*tf iliflBtTJi 
[ 0 0 1 2 ] 4fc, ^^F10-255231tl3^$ilS«k 3 

fcMarrn-MtM&ww k ssr o , mmam 

[0 0 1 3 3 Wt'bh. 

[0013] *%,W?li. t^^MT'JH L o 7t a ^^sat 

[00 14] 

k. SHSSiaiiWCft^SttSh^AltfiJlk, IS 

««hy*/M»fi«fc«L, ^asre-.xy Mifflin 

58^»ttTrilH6@*^liiffli*3iHStt«k, S3 
*3HKttSk«-fS^ffl;tt«««k. KNBfimik 

srt&«iaw»fl£*r*s. i*»KiHffli»i. 2-*o3* 
y h * Kaattttes **s»att*S'&s&^rr 

a*-* y Mix 7^7 'j y/UBkTOoi^ z% 

k^7i^A£±jfcfrkTl>i=^ 4fc(i3^hkx 
[00 1 5] *fc. »ZOfltohy*/MftafflIlMl 
fc. R^IM8ttSnMik«rt-4»-^R««Hitlk. fflflo 

SMWtfSPfcT-easK*-.* y b*«isner**vij: a ten 

fcfflje»«tt«fc . KHS6M«ttJlfc»-*-*<ei* h y* 
/HVBJI k , Bfett h y *MHMI kficU *<o«sre 



OttlfcfcirfS. ±Gfl^ftfltt2ooSfeatttflk 

ssiatti^)a»t-^>ni» xr^T'jy/^Hk 
*yv\tx.T^7vy'7mt s rmm*%t. mm 

'/•A£±j£#k 4 fcttayto h t - >y 7H-k 

[ 0 0 1 6 ] »=<o«JHh y*;HR^flWifllJR 
ti, ^-<0R§SKtt«k. KS-OKSfiBMiVkKiAtl 

ttJBtc«N-iie» b y *mmm t . isies* h y*>n* 

S(«SM«rau. 2oo3Si8£ttJlk. BSfiBBEtt 

atttSiiKfiaMtaoatat-^ y v 

S*4R3SBHBS^»k. JJSIBHiWkKirrsSS- 

<oraiBttJi*#t4 . y h 

WKoasattJH^aa*-^ y h (ixr^r u y 

Co.CoFe^-^, NiFeCo^^cOKJStt^^fflV^ 

|«/n «y df y /jaS(±^ZcoR3S6Hitt«£oyn -y # y 

(iPtMn, NiMn, PdMn, PdPtMn^^cOTOJ-^^S-fflV^ 
5. SZ(7)R3SKtt«tC{iIrMn, FeMn, RhRuMn, CrMnPt 

[0017] y*A*^«wrctt. 2OC0 

m&mmkWBsmss.mitiz tiz* o s*3t 
Kttltcxr^r >J yfmizy-mzsu rxWftiH- 
thzt-emmsmth. ♦-on. o^nmhiwi 

uyvt-;HB5^ffltJ:o-ca43fiaE1tatxr<T 
hk^kA'^x^Afri^^kTl)^. 4fcJiaA;i/ 
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[00183 iMcmmmmzmmmismzmA, 

[00193 m-^m^h y ^m^mmii. m-m 
&.bmmmtz.t%z>tf, miz®.mmmiz2m 

[0020] w.=<7)WM>v>*>v^nmx'te. wm\ 
wmmm. %-<r)Km>&mm®!&mmmLx^ 

xm*5-z. h z t iz 4 ot mmmmnm^,*-* > 
Yitzmt-thtzfrX'hh. M&mmzffi&t&im 

ttil(CNiFe-^#, Co, CoFe£&. NiFeCo-££^<7)$;E8tt 
ffl V> 6 C012 , K^cO^«t*5/jN$ i ^fcfefc g £|$$6£ 

y?'?S£4 9ft<-f6<o{4, S^>rat»ttB*«Hffi5l 

-COR^fiSttlt-tiPtMn. NiMn, PdMn, PdPtMn-£#^<7) 
»-wrafi»ttWCttIrlh, FeMn. Rh 
RuMn . CrMnPt£&3^RIfl]£'& Sr/fl ^ > h <T)\m^1f% 

wfu v*yy&&z5-z.mm%£ ofiv^n -y* 

[002 1 ] *%W<7)W&hy*>U&£ffi§l±. ±T* 
6 Z l ifiX't . $m h y*;l«^SS«Kt:*6BWC^ 

>M yf-Lfc&Al&ES-ESLfc Abutted junction^ 
[0022] 

imzti&zttz^x^h. mmfttixu. z<n 

£o%nmohcDX'hX<. Mitt, «*lf~7\ 

ti, mms. vjvTizmixwMzti. h?7?« 

[0023] *%tyiffimztizmkminmmtiZ 
tM±mm<7>-mm i t^t. trans iu\ * >y h -7 

t> <7) k i o t) l < nmw4 y 9 - 7 x 

1 (4. -ofc L< J4MSWA^a^)fgMnx. . - 
o t, l- < tt1Mft0>aja8W:iiJ:*J-*-6 £ k a^ree?* 
4. i<oaj*»K3kUTJ4. tt*88k'fy?-7x- 



immmmzm s tmrnimmm^xh^mMii 

^gyWi/UfOtS. fi^l£^W4*«OrtgBSIffl5r^ 

[0024] ( 1 ) $ij»^a5 : ffl«ft^2-#a^>y 
H7fciitfjU ttttiL ^-y F8*>fcflNi£A* 

tzibcDT- ? Attica 6 Sr£tf . 
[0025] ( 2 ) &mm 9 :^-v F(ftlW»«# 

[0026] ( 3 ) t-^MflW 1 0 : JSttSE««0^«y 

T4X9M<m^mtt i y-*7YMziL~>xmk%*t 
lfc, EME»J«(i^*{li*j-t4. *«L 
fc^S**^ K7k^ffiL ^ y h*8k h 

7y^fjL-t-lt Htt«f* (r^x^) 13k tptif* 

iz®mtit\ bi'fr(vmmu~>xzc7)±m±-tz> 

ji^T-A14k^'f7.a-f;l/^-^(VCM)15S: 

[0027] JJBO 4 3 C, H 1 ^LfcfffSieH&t/ 
S^B«4, *><ST-ift*W ; 5rt><73t-J)4. Hit* 

^ximmi^\ 

[0028] »*a»^w HHJftVttUJ tfflOMRB^ 
■y FgB£W-f !>1i£S<7)ffi^'y HwaBt*a2<0«»r 

(ABS) *»«"t&Jt«>C5-/rtt±H t S*l. ABS 

ttxT'CT 'J >^fc:J:0«tt«fti3 (Hi ) <nm»t> 
S8»HJL^>y HI4s SS- d r>-y7')IG 
1 bM-*?-* v7MG2fflzmttlfi:MR*yy-4Q$:1i 
L, StZ^-vvT-JiGl, G2kS&-v—/U 

HlSlk^H>'-/WHlS2fatCtttilTV^„ 

[0 0 29] #*a»^y Htta-f/UCkieiWil 2 

**i4>ie»ii lk 1 3ia(c«*fi, ^^-e^ 
mm 1 1 , i3t>»HawfrpikJsz:aaw-P2fc: 

^H^a- »7G 3 {4-eo^-lSffiM-P 1 
k^ZiSfig/tP 2C0A B S IzWfe Lfe««t*Siafctt4 

«aw*3>f ;HC Srffl LT^tt. ^omS* 5 xT^T 

[0030] &*aW^Hfcfflffi«Hc± 
c7)jgil]F5>y^S:^b-n>. S4<0IS(C(4> 0(E1-6« 
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•y K25(i, S^omHv— /H*S2*«*&&#'V5' HO 
3l-a®tP 1 1 LTfi!iffl$ft4 rjMHUfcj ^„ 
%&. e*'-A'.y?^.yK (BSBW) Tti. rv- 
^ H t P 1 LfelT* 4 . 

[003 1 ] JJBLfcMRS^-y FfcSrtfciMtoa 
Slr-fX? W7i>J:tf01. H2tcBfft4iE*Wi. 
*3MJ OMt 6 tnhto&m £ Btfi t "t 4 i 6 . 

[00 3 2] (HffiWl ) *f&BJJte s 01+OggaiU^ 

•y h 8 ommzmt 4 t «t-$> 0.02 <m.^ >y f 

MRt y-iNOOttfc 0 cam h V*/l/*£3!l«(c£-?< 
fcWf4t>c7)T*4. 

[ 0 0 3 3 ] EI 3 C* h y*/WS£««M Rff 

^•y Mi. df-v 'yTflG 1 3£K±C#JS LfcTSTOi 
102t . 77flG 2 OTO±«®fiil04i:O(at«[l 

n >*/HS£«Httioo£3rr 

4. 

[ o o 3 4 ] am h v*A#£flMioott, ®^wan 

0. lftl*hV^HMMI120. a*^IStt«130, ?HBtt 

smauo. aEMttvi5o&tfftMi6o**?&. 

[0035] T««ffl02fc«LT»JfiSn&BK«*l 
10J4, TgP«fiil02±lCv— KJ1112£Wt. 

[00 3 6] i«SWflBS<4, W*HrAr#;*£Jfllvfc* 

A -. y ? ij y^TtTV^, &m<nffl&bfflW®X*$Az 

[ 0 0 3 7 ] i— H«112fcUl-7(im)Ta*UBIR43tli. 
TB%&Wfrt?n.X l~7(nm)Ta/l~5(nn))NiFe££«/f 
mtfzli. l-7(nm)Ta/l-7 (mn)NiFeCr^feSWIR. £ 
tzli l~7(nm)Ta/l~7 (nm)NiCr^aiM5rfflV>4; 
fc#T'#4. £*ifctf>BWtttt. ±(c»«$fl4R?Sia 
ttaiUOEiflJtifclWW £ oXBSM^a 

[00 383 BtSm&miUt LXit. 7~20nm 
c9PtMn£&fl S (il0~30 (ran) ONi Mn £ £tiPdPtMn£ 
£l*Jfctt, 5M3(nm)OIrMn£&l£J^4C:ha*T* 

[0039] HJgMttlUfcfflSSf *a<0jRSS£tt. 



7~20(nm)«9PtMn££Jl£JBv%£c9#S12 U\ 
[0040] ffljg»attlll6fc LTti, l~3(n 
m) Cofll* fc {41~3(nm) CoFe£&§| . $> h V i(i«J|flB&IR 
tLTl~5(nm) Co/0. 6-1.0 (ran) Ru/ 1 — 5<na> Coftl 
W&tz\$\— 5(nn) CoFe/0.6~1.0(nm) Ru/ l~5(nm) Co 

Fe«in^fflv^,rt*<T"#4, mmffi&zi>*>^h® 
m^zmxmzmi&mzitttthtzMzzcDms- 

T 2o^attfloam ; £-^ >- h L.<f 4 w 

mcommmi 5nm.Tiz-ti,cotmt iw 
[0041] mmhy^immnnoitr/i-i-^Am 

Ltzmfrh* 0 *<nm 140. 5-2nm*U V i. f^jRj£J4 
[ 0 0 4 2 ] i I^tt«mi30l4ttttttfm4>6* o . 

TcmcaiT**. g*5$att«i30(={4. tmvy 

^»S«140fcCot^t4CoFeS-fi84§-ti:t0.5~2(niii) 
CoFe /l~7(nm)NiFe, 0.5~2(nm)Co /1~7 (nm)NiF 
l-3nmCoFe s l~3nm CcMiFeZm^&ZbtfX'Z 4. 
[0043] i CCIMS h y*;m«JHIHcCo4fc{4Co 
Fe^Ea^40{4a»ffi^tS:^^ <t*fcftT* 
4. 

[0044] st&aattaiaooea*--* > h<4 x ^ 
y y^KntfRT* 4 ; t * { at u < , ; co/c^ 
c, a*»afiai3o±t:^att»ttai4o^H«s-ii:. 
i<^raffiswai4ot:BHs lt . aE$ijfflWi50£fatt 

4. ^tt?HiJS140J4. @(S?Sae/|130i:aK$iJffll« 

i5ocoasw«s^*aKfcis< Le*«att«i3ocoam 
ossi^ h y^mmmzmttzihmmti-i . * 

Btt3WWl40S:fllJS-t6*f3H<4» Cu, Au. Ag. 4fcJ4 
i b<r>£-kW& fflO 4 ^ fc tfX' % , -e 0)1^41 . 8nm 

m£mw%^wg.iz®<-fz,z\tfrhm*). mm 

hwns-z.. umm/mzm&izmmmmhzk. 

[0045] w&mmt* m.mi52t . ssatt«i 
mzmLxmmt^mmt. sanum&mm 
umt,xmmm\56t:ii*h. R»atti*^ai54i4 
mtt 2 oco5satt«i52 1 »«ttai56^a«*-^ 
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yhim&miztatrr&mztti. 03<oi52& 
m%*co$;mzm£ofc, m^^-^y m45vhc 

\mi<zk^xn\mM&m<r>wm\m'fi*> . -on. 
(i) %.®&mmz± t h mmm &®m&mm% t m 

mi&-~wmmzi-h%)%x'fo*) . 4— on, (2)# 

Ktt^«l fc J£* 4 8B(W»*M<05fi«tt«3WlKKyffl5 

f^ffl & fctt* v y w-frttwfemzii -o-ci 

[0046] (Dc7)^S(i:^lKtt«152t^?ai4«156<7) 

izttfi?**. umsm.m>,zn-ihfurxm<n 

yh4 0*#^*££*^£i : S:9. 156COE&5R,*-* 
(2)<0«)*J^NBtt»WBWll»?*3S:^.&ifct 

#t-#. a^i52«®m ; £-^yh^6nfioi*i^t :s F'ff 

(l)fc (2) <9^£ffl«?tf*vvfctf>(ctt, 2o« 
ttlO 3 t> a *3$EttSfflJ^3S8fi«152WH^-^ 

yhtho -urtwrnmswasi*:-* > h 4 9 >b 

B *3t«tt*«05t«ttJ11520KS* fc 3 -* 
[0047] &E#JW1150{iS?®F*H;M£±t-f , 

** i t tmt i < . a*?, ma^Mraj^asirrc 

*<^K»t-^yh*«liH6L=5rV^4:*>«fifST**. 8 

tt»f*fctf>fc, ftgMWB£ LT»S*k\ *fcjt(C, 
ir^lSU&Stf&O. OKfjiJWJifcL-caS'Sr 

[0 04 83 *zx\ z?>£o%fm&ZMm- 

R»»ttlS£JIS:*U 5MMMifJSL*«5MifcR5l« 



> Hi. 2oO$m*-;< y fj6«KWC*4fcftfcA 

JJBflMMMtftBHB L J: 5 fc 1 4 Wl*tt*3 < & *) , 
JWB8ffC*rL-C««EIKL«<=S:4. BP^. JJE8WS 

tt. {4*#<^r4. jiiefiaaij&opBfi 

WlfllJSffla5t4tSl8fiftt>ffl«L'r/h3 <tch<nx 

jmizzixwsfrtimtfiibh. ismmmmzm^ 
hmmtmz\mfaftW)>b% w mvH»£* 1 1 x 

A) #*#U<Ti:ia£U\ JtttWWBfc LT14JWT 
tt«#4fc{4««*tt4000 A/m H±T, tXr'Jv* 

^T««tLT{4. 3/N'^h-^^(«fiBtt^4000 
A/mh a^h-ft-Atm^H (»a*800O~ 
16000 A/m) . $>&\,VZ3rtnsh--'VinU-m£&f& 
(^^116000-48000 A/m) Zft^hZtifiX'th. £ 

minimum. »^«i«at#t*rLTt>7xy»wi* 

<*i. Lfc*»oTR9ftKtte^BHW4*Sv^36*a4 
L< , ft«t6<j{c(4. 4-=5r< i: t80 kA/mliLh. L< 
{4160 Wm JJLbMiWC**. «f»t L-Tii. Ru, I 
r, Rh£fflV^6,rt#T#. Jf Sl.0nnfelTTR3$«8tt£ 

mmmnm-it %> \,zb^xritmtim£ u\ 
[0049] jM<fflimwmM*2omm&Rb 
i^<7)Kmmmii£®T®tiLLx^z>w. 2o\a±m. 
mmm.mb zti^^izmtitzm&^m^m^ 
t h^x i> mm&izmt s i t #t-# 4 . 

[0050] H5tt««-f -fX^ K5>f^«SRE«K 

hy-y^iK izmmz^titz^wzmRhzmiti 
ii«4. xT^ruy^*®(ABs)titfi : -r4 4a^, *> 
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Wi. xr-^T 'J y TWCODJftfflx 7 : Jb »HX 7 
y'190k, WB5x.yy'l92k» 2fllO :s Ffi : &ffliJfflx 7 y'19 
4. WtetfUfc. «fcJ©Btt*»B£tf**. HKSf J: 

7 SteRSft- *««wx -y y'£#-fft . a&3&fltt£Jll3 

4. s^affi«ti»«LT#Matfew«JBi4o*^ru. 

^B8tt*tMl40(c|W»LT«iaW»JI150S^rf 6. # 
BHtSW1140atfl8B3H»Jil50U 3 ASIffittJB k PW 

[0051 ] »atttll52aifl560B8E« J E--X y Mix 

EPMW<0ff£ L&V vKJBTXT^T 'J y ^SlffltcW 
[0 0 52] ifc. ^SBffl»«Bl40*aLT*t4R 
ttHfcfcffl 1 3 2J»/^ TXm-*H-L gi&Ktt 

[0053] ttaimaiA^TaniffiJBioz**^. R^Ktt 
^Ktt«Bo, «Kiiffli«i5oti:?f txmfrti 

ttlft h y*7HHM.120*8HiS h y*/W*att. b > 
b t ^S»<0^EPt:*S tit i 3 £2ri6]i32A> £>« 

u b y *^«^iMKoiiafi3gfl:*4 1 ft . ffiffi^ 

±T-fblT9m%ii&. 

[0054] ( mtm 2 ) 4&mm&c0£iimz$s8 

THAT'S) ft. 

[ 0 0 5 5 ] 04 fcij* b y^»^SBfe^7 

Htt, 77«G 1 «K±t:»*Lfc"Fa5«ffil02 
t, ^t77|G2 «T«±a5«ffil04 k coHfcSM $ 

IWtB102t4»-^-7UKSli:3l(Effl"t*ii:t>*4. _L 
a3mffii04{i^Zv-;w b'S2k*£ffl-fft C 1 1> *i . 
[ 0 0 5 6 ] ftft b y*/H*£W1200tt. «IXIWWI2 
50, ^«tt»«l240. SSW«210» NUth>^RS 



l220aVi*»«ttl230*#t 6 . 
[0057] THHMil()2{C«UT»rtS^i«KlW» 
1250tt, TS**102±£S'-KJi212£iirU **>S' 
-b'JB±fc$$ffltttJf252£WU *«»«ttJH252«±t: 
R»«tt»£*254W$:WU *<0R»tttt»a*±fc: 
9HM£fl256fc*'?6. E6Ei&"JW1250±£i^ WBttt* 
1W240£ffU ^H»iKWW240±t«H56«JB210* 
HjeSWKlOJi. &ttttttJB214J:K3H»ttl£ 

■MMit«Be!MKttff2i6«><>)Sr«. mzmmm2 

Off £TT'E]iK£|i/j±$ftT oft aTBUantttl k ft 

-<r 'j y ^*bhchhk3W-4 <t o izts » 6*u 

0. 04c7)^6pc7)5fe«-C^-rJ:ot®ffl(cil^tft. S 
3e»«ttl216Jifcttl(« b y *;M5ffi«220£W L . 16 
g b y*;HWMI220±fc:tte48IBttJi230*^rr* . 

R&itf ft . i *»«ttJK3Wia!«tt«fl*»fe* 0 . R 

HfSOJIH-CEMlD L/saSSW&TCEUE S *T* ft . 

X\ ZVi&tt-jO b&X.T'^TV >?$ffl (@2# 
HR) fcWfcWtfeil (04O23OJS*<O^6P^r|6l) . 
®5t3SlKttS216c7)^ ; £-^ y h^i«]k l$B1I£t 
ftJ;^t-rfto* J M^L^„ 

[0058] ^^Sl^itJi. WitfAr^SfflOfcX 

Wit t |s]«(c|5] tUSRfllrt'Ctf 3 . «««3t^ 

[ 0 0 5 9 ] x- ^"i|212^^{il~7(nm)Ta#.l)iS•fflV^ 
ft^k* { T'^. 4fcliR&BWtf>Zr]>L Hf«*ffl04i 
k 1 ft . v- HI!B4±t:»lfi$*i6aKtt»1250 

»jRSn*RMSSM!MI214a^Hiafiattl216<OttfliS 

wttfcww LHiaft«fi«2i6<o«siwssgtt* ws-r 

fto 

[0060] KE$l]fflIS250{i, 5SlgttJl252k , ^IKtt 
1252tSH$-tftR5$iKttfe^254k . K»flM±t£^Ji 
254tR«rt-4»«ttl256*#ri. ISStMl kH«. 
R3SSatt^^S254(iB!|«^ft 2^commm252m/25 

ww.^-* y h ^ffft^tsu &*-tft. 

©E$iJ«S250(i, g*^jatt«230£O?im^-^yb2: 

04 <O252Sl/256*c0^6PK^f «t 0 IZ , ffim^:-^ y 
h«4SV^:EWIt«t*L. 3Seatt«252 k3Smttil2 
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fefl, ^tf l§MW*J^fc^J4W8Bltefl252. 25 
£ £ fc J: o TWfi-f 4 d k 

4. 

[006 1 ] jfoaWfcHlSL JNBKHICJI240*flMt? 
4*ffi(4. Cu, Au, Ag£fct4, ifL^O^feKS-fflui. 
^ k 4 . Ji^ttttSWl k S i&fiSttJi 

4fctt3ri/y^t-^ffl5ft!fflt:J:4«iaW«[MIM44 
t*H. &E8ttJi252k256lC{2. fc<0WkRMMc, 
WWROfcttk LTJ»5rtt«ff4fctt«ayjtt4O0O A/i 
UA±T\ t Xt U S'XflttoaattiW. 95J£Lt3T$-* £ 

k**a*u^. Mfww^mkLTtt. 3/^h-«t* 
*K(«fisyj***wooo A/nh a^h-i-Atm 

(ftB5^8000~16000 A/m ) ifctta^h-- 
•y^/P- Ht£& (ftftft 16000-48000 A/n) Srffl^4.I 
k & 4 . 4 £ , H&BgttJBOJ* £ « k t> (C 6 nm^T 
**M4 U\ 

[00 6 2] 4fc, R§S«1t*g£1254C{4, Ru. Ir, R 
hfcffl^S i k . S1.0M&TTE5MKttlS-&£ 
a*L^KJW40.53&»61.0niT*6. 

[0063] ^<7)fiK'{i?aESf]«ii^2ow^{attJit 

i> *>^T i> Htt*>3&*£*8* & d k 5 . 
[0064] SMteif 214k LTJ4, ftOHSSWk R 
7 -20nmc7)PtMn-££«£ £1410-30 (nm)<7)NiMru P 
dMn, PdPtMn^S4/c<i, 5M3(nm)C0IrMn-&^12rffl 
o*£ E£&8tt«£[1^4:ft</)!?!3c 
5ttt. Hoa«#^Oj±f*>4Ji7~20(niii)(OPtMn^l 

[0065] S£3fi»ttl216k LT<4, l-3(nm)Co$! 
4£{41-3(nm)CoFe£&H, &*U4fltfflt&gj(k LT 
l-5(nm) Co/0. 6-1. 0(nm) Ru/ 1-5 (nm) CoS/fKtfc 
{41— 5(nm) CoFe/0.6— l.O(nm) Ru/ 1— 5(nm) CoFeftJf 

[0066] mmmm^wm^^-h^h^. 
*mmmh 2^omw&m<r>®9s.*-x >h£K^ 

msit-t^tiMzm^m&mfQUcommmM^ < 
kL. fmzm&i-&zkt,z£^x2^rtmmm<m 



ttJI^)BWai45iMJ3lTt:f 4 <ntmt L V \ 

[ 0 0 6 7 3 tfilt h y */MfWMIl4W4r^ S AS 
fcUrKfrfc* 0 (40. 5-2nmk-fl> . ffc££t4 

7/P 5 - fj A tr x n ></ ? 'J £ 1 t> of r jK L . R 
-B£Mi§liirt^iJc7)J---yhT«S«Hm4'4^«4. it 

[0068] g A»«tt«230{43S8tttm*^ s fl: 0 . 

a*3S»ttsc{4*fes h y^/niia«(i*^o. 5- 2 (n 

ra)CoFe /l— 7 (nm)NiFe. 0.5-2 (nm)Co /l— 7(nm)NiF 
e/ttzte. l-3nmCoFe£ffl^4 ZbtfX'Z 4 . ZZXH& 

[00 69] (»I3) 07fcjpL!t««h^M» 
^St«MRH±^-y K{4. ^771GlilU:(« 
L/tTgf«ffil02k . ^■vy7 , JBG2<OTO±aW«104 

500£ *TtS. Ti9Wffil02J4»-^-^HSli:«fflf* 

Clk hhh. iWI^JfffriGl, G»i^KT*4. 
H7«4X7^.T 'J y^fcKfr&JlfcHT** . 
[ 0 0 7 0 ] fiSS h y *yU«6«*500J4. HSfeW 1 k 

H^«fl510. tt»hy*;M»ffiJi520. 
tt«530, ^HMtaW1540&tfl8IEM«IB550*^rt 
£. 

[0071 ] i^®S h y*/MR-&«JI500{4. 

[0 0 7 2] 07(a)£Hi6W>tAko£^-f. 
1512, R5fi®ttl514, S^3$attt«516, 
/H^S«520, S*^iSttS530S^NK14«Sfl540tC 

[0073] *Hft0f«9OfiM 1 k»fir60l4, ©K$iJ 
mm C , R»«tt«5803W!nifc - j T v ^4 jS k EK$iJffllS 
£*M-f!>3iiiBStt/lk LT, ffl£»tttt«^SA3iatt 

[0074] %im 1 1'«4. (l)»KM«115(hW»ao 

t-*-*fcft(c2o<05l«ttJil52kl56{4S*tt«#S:* 

&s«*# < l. (2) &mmtm<mwm&itj*r% 

z.<r>tzMz, 3A',Ph-^^K(«88^***«j4000 A/ 
b), nAy^-^-^ty'/A^I («?S^l8000-16 
000 A/m) , J>S^(4ay^b---y^l'-*B^ffii 
(ff«*1600O-48O0O A/m) frk*OS*3&Stt« J $»gl5t 

5smtt*k{4M : 5^l»tt^fflv^l, ^ ^^s^^)o7t. k^^> 

*jOt«Tt4, ff^tcS3fiKttil580£K{t, iKE 

c k 1 4 o xmmumM^mm -*>b£ nsrr * . 
i^tASsaEtticfflv^wisKiffl^attJisie^i 
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fmmm530bmttt®&m^zttfx'$&. zti 
mmftmzht: i mmzmtz z t * . 

[00 7 5] 2o<OK»aEttJl514i:5803W»SN-S5ia 
S1514 1 580i±#|ft § 7o -y *>?m. tt^hZbb 

o.ydfy/iagJ; | 3ft<-r&. 5i4*>R»Btt*fctt, p 

tMn N NiMn, PdMn, PdPtMn£&3 5 &IJ£&I!tf>7'n 7* 

yrmmniKW&m&ft^iz btfx-t . ptMn&tm 

Mnc7)SiLV^JI(i-e^m7~20nin, 10— -30 (nn)T 
*4. £ft^Olffi£ffl^R&lIttlte300mh<O 
»vv/n-y*y7'ffl**irt&. 

[0076]-*, 580<7)R^lSttlfc(i. IrMn. FeMn, 
RhMn. RuMn^MP^fflffl'&ASWibOWHiO^nv 

^y/aKots^ffl^ffi^i.. a*<o*m<oa* 

7O7*y^fiSf3200rOTT*l>. CrMnPt£ 
3 ICR ttftrtfc *COffl9.lz£-> T 7n -y * V7 
. k^o y * y ^iSJES £ * 

{Rfc'tl.CttC.toT. Rt*m£5i4fc580fcffli*6.r 

[0077] 2-3<OR3S!ffittl»¥-i4^W Tx-xm 

miumz-tuzii. >j?%<ti>2®com%<pmm 
tztb<nmmx\ xT<Tv>y$mtm£fi&uz®.% 

m\ mmmx-i$m&. agaajs^ussowA 
4TAmft*WLfc?htz#><r>f*$mx\ mrz^tkt 
v yy$mk ^ux-mwimamcmm^bm^t 
&ijftizew\i%tfe>> mnemmxoiSi^iBJZX'. 

J; otcixJx.X\ 3&»ofHo<?«R«Sl'C514tS3£Ufc-'W 
T*W#&fLZ%^m.X1iT5 . 514tPtMn 
580tIrMn*ffl^6*&. S^»a^240'C 
fcLbTfrV\ 20@^®3£2OOrWTT'fH. 
[0078] *Hffi^]c^^0iJSr07 (b)fc^-f . ^co 

[0079] (D^fiSttil^t^t^iS 



iz^t&JVTzmftmzwRtfbK'omHzmm- 
[0 080] (sei(Sffi4)08K*Lfcatahy*;u« 

L^T^Bffil02t , y TJIG 2 ^TcO±a51®104 

b vmznmzttM&ztiteetsi. h y^m^mmmo 
o*w*-s. T&w&mitm~y-j\s\ i sibm$i-&z 
bi>$>&. ±.&mmiomm->—)uvs2bMMtz>z 

[0081] -yTlGl. G2{±*lT'ifcl>. 

[ 0 0 8 2 ] h y *;Hg£«Jf 400«, 2 fc 

aiawuMMso, ^Nsnmi44o. Q&K141 

0. |ft»hy*;HWMi420, S&aflH£JI430. &S«4 
60*Wf ft. y-H)!412, ^M*«1440, HSSS 
410, tt*hy*;HMMM20. g43$KttS430SO'[S 

wi4€0(cu. mmmzbmtm^m^i. 
[0083] mtw\2 bm%hoM. bbmuvic, r 
mmmmmtb^x^h&bwmmmmmh 
mmmb ix, ®%3m\im*?s&m&&mx'm^x 
^&tt®£m^&zbtfx'£&)ax'bi. 
[0084] xmmmit&nffim&nttth&B. 
vtemwrnm 3 1 m t?& & . 4i4UBi£3iffitt 

M»*ffl«'rS5S«ttJB456K:if LTxr^T'J y^i£ 

mb^mmz, *u Tzmz i ?i&mfSLX'h&. z 

CDffif& £ mm-l Ktb 1 2 O<0R5S«ttl414 fc 480(i^ 

%&7w*y?'m.tttt>. mtKamsm® 
mi<zm?riBmmma7v *y?immmm 
mwuv*y7m.± r )it<-tz>. 4uoKm&m 

tli. Hlfi^3<0514t|a|l:«^ffll\ 480^R5S?Stt 
[0085] 2oc7)S^K , ttil04^I.A'-f TX^r[6]5r 

■cit 9 ^* j s> o . mmm 3bm tumx^f o . 

[0086] ( 5 ) *5WBtc J: h y *>M£ 
^ME5m^-y Kti. ««*tiE««*±t:iE«SixfcT 

zfi&mzm&mtz t ^^*^>tc , s wa 
&zbiz£ix*0>!m : &-mimti>. 

[0087] HSMBMNflcfc^AntzJ: l» 

w^hy^msmmmffi&^-v vmm^i-. ^ 
u yvmm (absi ftcMtft 

7-y7-ftJi{f$il. ABSJiXT^TUy^t^Omtt 

-y-;i^Kls 1 i:Sgz.y-;i/H«S2ratc^4tiT^ 

4. m t hy*jum&fflawmmmi^mtm4X'ffl 
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^tltzM%,hy*M$^T&miOQ. 200. 300 . 400iWfl 

i-^ji*. van ArMcbummi it 

1 3*^1. tubman it 1 3mizmn. 

n,i3 i>m-mm%p i tmmmm 
mttix^h. mr^^mm. m^m&t^^^ 
mc £ a ltsmi. mmmvfi^TKT u > ?m 
x-m.th . mmmtmmimiot $mm72frt> 
% o . immmmmm-imioTmwwizmm tto 

h . mmm7 ozm mvcmzumm&miz $: ii 
ot«»hcm-?> . ®mPMwm>4i l zttKzmw®m 
i<±£<%~>xa*) puzmsstmi mzimwftmt 
vtmz&m*T% v ^atauM?* aw * < J; a t= 

^vK01K^hy*M££»)l(~&AL. EKMHy*;!- 

tf^aiitcffi^ks-fc-t. ^ssi^m h y* 

[0088] 011(a)WiSlM5li3ft£&tt£S£l. 
^^'iEcOffl^ <b m <0ffl i (i ft Wffi*>£> JEcoffi fc Stffct 

H fcflKftWfcuyW-* £ fc t i oT (b)<0 J: -3 !fr*#(a) 
**#Lfe»«KS3«LTflH8fl|-ti: LTS3. 

[0089] ( mmm 6 > w±amvu. . $m h y */w 

&rLfcABSffifcftai$4t*&SfcM:<. AB 

KHHM-MtiT**. BlOfc-Wfciftt. SB^hy 
*;WB£1*1100, 500(iABSffl#>£> U -feX LTieS LT 

*>>5. «st«»hy*;Hj^flHi<oiait:7 9v^^ 

>r HFGDS-sa-r h . yjvtzJH v\tm& v 

«f^»JB<^-S*»fe»*t&. HD%» g*3£&ttJ1130 
(530)t«tt^ttll40(150)i:JSIE^JffllS150(560)t 
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